WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B23B 51/00 



Al 



(11) International Publication Number: WO 98/05459 

(43) International Publication Date: 12 February 1998 (12.02.98) 



(21) International Application Number: PCT/US97/I3766 

(22) International Filing Date: 7 August 1997 (07.08.97) 



(30) Priority Data: 

60/023.735 
08/907,029 



8 August 1996 (08.08.96) US 
6 August 1997 (06.08.97) US 



(71) Applicant (for all designated States except US): CREDO TOOL 

COMPANY fUS/USj; 2765 National Way, Woodbum. OR 
97071 (US) 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PHILLIPS, Gregory, 
A. [US/US]; 5400 Smith Haven Lane, La Grange, KY 
40031 (US). SCHIMKE. Thomas. O. [US/US]; 504 Lake 
Forest Parkway, Louisville, KY 40245 (US). WIKER, 
Jurgen fDE'DE]; Eehl, Max-Lang-Strasse. 40-46, D-70745 
I^inselden-Echtcrdingen (DE). 

(74) Agents: CAGE. Kenneth, L. et al.; McDermott, Will & Emery, 
600 13th Street, N.W., Washington, DC 20005-3096 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA. CH, CN, CZ, DE, DK. EE, ES, FI, GB, GE, HU, !L. 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU. LV, 
MD, MG, MK, MN, MW, MX, NO, NZ. PL. PT, RO, RU 
SD, SE, SG, SI, SK, TJ. TM, TR, TT, UA, UG, US. UZ. 
VN, AR1PO patent (GH, KE, LS, MW, SD, SZ. UG, ZW), 
Eurasian patent (AM, AZ. BY, KG, KZ. MD, RU, TJ, TM)! 
European patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF. BJ, 
CP. CG. CI, CM, GA, GN, ML, MR, NE, SN, TD, TO). 



Published 

With international search report. 



(54) Title: SPADli BIT 




A spade drill bit design in which the chip (low direction along the cutting edge (22, 24) is always in the same direction is disclosed. 
As the chip flow direction is governed by the chip velocity vector, the cutting edge (22, 24) is designed so that the chip velocity is always 
generally perpendicular to a line drawn on the main cutting edge (22, 24) to the center axis of the cutting bit. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCI' on the front pages of pamphlets publishing international applications under the PCI'. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


St 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovak in 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


DA 


Bosnia and Herzegovina 


GK 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BK 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BK 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


IIU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


Bj 


Benin 


IE 


Ireland 


MN 


Mongolia 


OA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


jr 


Japan 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


Clt 


Switzerland 


KG 


Kyrgyzsian 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cfce d'l voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Polaiul 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DK 


Germany 


1.1 


Liechtenstein 


sn 


Sudan 






UK 


Denmark 


I.K 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


l,K 


Liberia 


SC. 


Singapore 







WO 98/05459 



PCT/US97/13766 



Spade Bit 

Field of the Invention 

This application is based on Provisional Application No. 
60/023,735, having a filing date of 8/8/96. A corresponding 
United States Application was filed on August 6, 1997 (serial 
number not yet known) . 

The present invention relates to a drill bit. More 
specifically, the present invention relates to a spade type 
drill bit. More particularly still, the present invention 
relates to a spade type drill bit in which the chip flow 
direction all along the cutting edge points in the same 
direction. 

Background of the Invention 

In conventional spade type drill bits, such as that 
depicted in Figs. 2A-C of the present application as well as 
in U.S. DES. 372,485, the chip flow varies along the cutting 
edge. Conventional spade bit designs consume excess energy in 
cutting action in that energy is consumed in tearing apart a 
chip as it is created. In addition, as chips are broken up 
into smaller pieces, they become more difficult to clear out 
of a hole being drilled. Conventional spade designs also tend 
to create vibrations which reduce the quality of the hole 
being drilled. In addition, many conventional designs include 
spurs on the outer edges of the drill bit which result in 
localized high temperature and high wear rates. See e.g., 
U.S. Patent No. 4,753,558. The present invention uses a 
rounded corner design which increases the surface area and 
reduces the temperature at the edges of the bit resulting in a 
longer tool life and a reduction in the need for sharpening. 
Also see U.S. Patent Nos . 5,099,933 and 5,145,018. 

Summary of the Invention: 

The present invention overcomes many of the deficiencies 
of the prior art. The present invention features a drill bit 
design in which chip flow all along the cutting edge always 
goes in the same direction. This is accomplished in the 
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illustrated embodiment of the present invention by aligning 
the chip velocity vectors to be always perpendicular to a line 
drawn from each point of the main cutting edge to the center 
axes of the spade bit. By having all of the velocity vectors 
point in the same direction, the chip flow is also always in 
the same direction. In addition, the present invention 
results in a spade bit in which the quality of the hole drill 
is improved and the ease of hole cleaning is improved. Due to 
the fact that the chip flow direction is always in the same 
direction, the chips do not break up into smaller chips during 
the drilling process. This makes it easier to clear out the 
hole. In addition, by causing the chips to flow in a single 
direction, vibrations are reduced which results in a superior 
quality hole . 

In addition, prior art spade bit designs results in 
drilling operations where the chips remain in the hole which 
tended to clog up the hole and put additional strain on the 
drill motor. This results in occasional blockage and even 
damage to the drill motor. These detriments are also 
alleviated by the present design. 

Third, conventional spade bit designs included spurs on 
the outer edges of the bit which resulted in high localized 
temperatures and a high wear rate. Spade bits designed in 
accordance with the present invention will preferably have a 
rounded corner on the outer edge which not only increases 
surface area in order to reduce maximum temperature along the 
rounded edge, it also results in a bit that advantageously 
exhibits longer tool life and maintains its cutting edge 
without sharpening longer relative to conventional designs. 
Further, by eliminating the spurs used in conventional 
designs, the present invention eliminates the problem wherein 
the drill bit would tend to "grab" when exiting the hole. 

The present invention and its energy deficiency, is 
particularly advantageously when drilling a plurality of holes 
using cordless drills having limited battery life. 
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Further embodiments of the invention provide a cutting 
edge having chip breaker elements and a novel self threading 
point design. 

It is therefor an objective of the present invention to 
provide a drill bit in which the chip flow direction is the 
same all along the cutting edge. 

It is a further object of the present invention to 
provide an energy efficient drill bit. It is a further object 
of the invention to provide a drill bit in which wood chips 
tearing is minimized. 

It is a further object of the invention to provide a 
drill bit design in which chips are more easily cleared out of 
the hole being drilled. 

It is yet a further object of the invention to provide a 
drill bit design which reduces drill vibrations and results in 
better quality holes. 

It is still a further object of the invention to provide 
a drill bit design which reduces strain and possible damage to 
the drill motor resulting from hole blockage. 

It is yet a further object of the invention to provide a 
drill bit having a lower wear rate and which, during drilling, 
avoids excessively high localized temperatures. 

It is yet a further object of the invention to provide a 
drill bit which exits a piece of wood without grabbing the 
work piece as it exits the hole. 

It is a further object of the invention to provide a self 
threading drill bit which is largely immune to obstacles, such 
as nails, which may be encountered in the work piece. 

These and other objects of the invention are achieved by 
providing a spade bit comprising a shank and cutting head. 
The cutting head includes a point and a pair of cutting edges 
extending generally radially outward from the point. The 
cutting edges create velocity vectors of cuttings which are 
generally parallel to each other along essentially the entire 
cutting edge. The cutting edges also include chip breakers 
which provide for chip flow having a uniform speed. 
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Brief Description of the Drawings 

The accompanying drawings, which are incorporated in and 
form part of the specification illustrate various embodiments 
of the present invention and together with a description serve 
to explain the principles of the invention. In the drawings: 

Figures 1A, IB and 1C are respectively a top view and a 
side and edge projection view of a first embodiment drill bit 
according to the present invention. 

Figures 2A, 2B and 2C are respectively a top view and a 
side and edge wise view of a conventional drill bit design. 

Figure 3A is a front view in partial perspective, of a 
spade type drill bit according to the present invention. 

Figure 3B is a detail of the cutting edge portion of 
Figure 3A. 

Figure 4A is a front view in partial perspective, of a 
conventional drill bit design; Figure 4B is an enlargement of 
the cutting edge portion of Figure 4A. 

Figure 5 illustrates an edge view of a drill bit 
according to the present invention illustrating the chip 
velocity vectors. 

Figure 6 illustrates a bit according the present 
invention cutting into a wood piece. 

Figure 7 illustrates a conventional spade bit and chip 
velocity vectors. 

Figure 8 illustrates a conventional spade bit exiting a 
wooden work piece. 

Figure 9 illustrates a conventional spade bit and the 
hook angle of the spur portions thereof. 

Figures 10A, 10B and 10C respectively illustrate a top 
view and side and edge projections of a second embodiment of a 
spade bit according to the present invention. 

Figure 11 is an enlargement of the edge projection of 
Figure IOC. 

Figure 12 is an enlargement of the edge projection of the 
head portion of the drill bit potion of Figure 10A. 
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Figure 13 is a front view in partial perspective of a 
drill bit in accordance with the second embodiment of the 
invention. 

Figure 14 is a partial perspective view of the head 
portion of the drill bit of Figure 13. 

Figure 15 is a front partial perspective view of a spade 
type drill bit featuring four chip breakers, two located on 
each side of the main cutting edge. 

Figure 16A, 16B and 16C are respectfully top view and 
side and edge projection of third embodiment of the invention 
having a threaded point . 

Figure 17 is an enlargement of the cutting edge potion of 
the drill bit of Figure 16A. 

Figure 18A is a front up standing view and partial 
perspective of a drill bit in accordance with a third 
embodiment . 

Figure 18B is a detail of the threaded point of the spade 
type drill bit of Figure 18A. 

Figure 19 is another detail and partial perspective of 
the threaded point of the spade type drill bit according to 
the third embodiment of the invention. 

Figure 2 0 is a depiction of a threaded spade type drill 
bit having a conventional thread design. 

Detail Description of the Invention 

Reference will now be made in detail to various presently 
preferred embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. In the various 
figures some of the structures are referenced with similar 
reference numerals. 

As best seen in Figures 1A, IB and 1C, a bit having a 
cutting head 6 is provided. The bit includes an elongated 
shaft 4. The end of the shaft which is opposite the cutting 
head 6 is preferably provided with hexagonal flats in order to 
permit it to received in a drill , chuck. As best seen in 
Figure 5, the present drill bit always directs the flow of 
chips produced during drilling all along the cutting edge in 
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the same direction. In Figure 5 the velocity vectors 10 are 
depicted in the illustrated embodiment, the angle a of the 
velocity vectors 10 is illustrated at an angle of 
approximately 5.7° which is typical for a 1 inch spade blade. 
It will be appreciated by the artisan however that the 
velocity vector angle will vary depending on the thickness of 
the spade drill and its diameter. In contrast, Figure 7 
illustrates typical chip velocity vectors 10' which would 
result from a conventional drill design. The velocity vectors 
10' are not parallel to each other and the chip flow along the 
cutting edge 24' varies from point to point along that edge. 
In the illustrated example, the angle of the chip velocity 
vectors with respect to the center line 12 of the drill bit 
varies between about 24.5° along the main cutting edge 25 i.e. 
the edge closest to the point 16, to about 9° at the outer most 
point of the main cutting edge 27'. In Figure 7, the angle of 
the chip velocity vector with respect to the center line of 
the drill bit at the point on the main cutting edge closest to 
the point 16 is designated as /?. The angle of the chip 
velocity vector with respect to the center line 12 at the 
outer most point of the main cutting edge is designated as y. 

Applicant has found that aligning the velocity vectors 
results in a more efficient cutting action in that less energy 
is consumed. In the conventional design of Figure 5, energy 
is wasted because chips are torn apart as created due to the 
fact that the chip flow direction is different all along the 
cutting edge. 

Applicant has also found that when cutting chips using a 
drill bit having chip velocity vectors 10 such as shown in 
Figure 5, the chips do not break up into smaller chips as they 
are created which makes it easier to clear the chips out of 
the hole being created. This tends to reduce vibration and 
leads to a better quality hole. In addition, Applicant has 
found that when using a drill bit made in accordance with 
Figures 1, 3 and 5, that chips easily come out of the hole 
thereby minimizing the problem of conventional bits where 
chips tend to clog up the hole and place additional strain on 
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the motor and in severe cases even blocking the movement of 
the drill bit and damaging the drill motor. 

As best seen in Figures 4 and 4B, conventional drill bit 
designs include edge spurs 2 6 and 28 on the outer edges of the 
bit. The spurs frequently experience high localized 
temperatures and exhibit high wear out rates. In 
contradistinction, as best seen in Figures 3A r 3B and 5, the 
drill bit made according to the present invention preferably 
has rounded corners 2 0 and 21 which increases the surface area 
and reduces the maximum temperature as compared to drill bits 
equipped with edge spurs. This results in a tool having a 
longer life and a bit that retains the sharpness of its edge 
better relative to the conventional design. 

Figures 8 and 9 illustrate additional disadvantage of 
drill bits equipped with conventional edge spurs. As the user 
of the drill bit prepares to exit the hole, the spurs 26 and 
28 of conventional spade bits tend to grab the work piece 30. 
Once the outer most parts of the spurs have exited the 
material 30, the spurs cause the drill bit to pull itself 
aggressively back into the material. This is due to the hook 
angle 6 on the spurs of the spade bit as illustrated in Figure 
9. In a typical conventional drill bit, the angle 5 is about 
15°. 

When the drill bit starts getting pulled into the 
material by the spurs, the user will frequently experience a 
jerk which is typically referred to as grabbing. Grabbing may 
result in a wood blowout and splintering on the backside 
because the last portion of the uncut material 31 is pushed 
out rather than cut . 

In comparison, when using a bit equipped with rounded 
cutting edges 20 and 21 as best seen in Figure 6, both the 
main cutting edges 22 and 24 basically exit the material at 
the same time which leads to a smooth cut, less wood blowout 
and less splintering. 

As will now be appreciated by the artisan, a bit made in 
accordance with the above invention will retain its sharpness 
longer than a conventional drill, exhibit superior chip 
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clearing qualities, produces a better quality hole and is more 
energy efficient. The latter advantage is particularly 
important when the user is drilling many holes and relying on 
a single battery pack in a cordless drill application. 

A second embodiment of a drill in accordance with the 
present invention is illustrated in Figures 10-15. In the 
second embodiment of the design, chip breakers 35 and 36 are 
provided on the cutting edges 22 and 24 respectively. As with 
the embodiment of Figure 1, the chip velocity vectors 10 are 
the same in all directions along the cutting edges 22 and 24; 
i.e., the chip velocity vectors 10 are all designed to point 
essentially in the same parallel direction. In accordance 
with the second embodiment, however, chips will be broken up 
into smaller chips as they are created. 

However, in spade bits of prior art, the chips have the 
tendency to flow in different directions, due to the fact that 
the chip velocity vectors are not aligned. Thus, the chip 
flow angles are not aligned either. As a result, additional 
energy is consumed to break up the chips into smaller pieces, 
or at least to deform them so that they can flow in one 
direction. The present invention spade bit aligns the 
velocity vectors in one single direction. Therefore, no 
energy is consumed to deform them or to break them apart. In 
addition, bigger chips are also easier to clear out of the 
hole . 

However, with conventional drill bits and the first 
embodiment drill bit, the chips have the tendency to flow at 
different speeds. The cutting speed v is governed by the 
following equation: v=2irfr where r is the radius at a point 
along the cutting edge, and f is the frequency of rotation 
(eg. 500 rotations per minute) . Since the chip velocity is 
proportional to the cutting speed, it can be readily seen from 
the above equation that the speed at which a chip wants to 
flow is proportional to the radius r at any point along the 
cutting edge and therefore varies all along that edge. In 
other words, in conventional spade bits, energy is not only 
wasted tearing a chip apart due to different chip flow vectors 
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as described above, in addition energy is consumed attempting 
to deform the chip so as to break it up into smaller pieces so 
that each piece can flow at its own characteristic speed. 

In other words, the above equation illustrates that the 
chip velocity would be different at each point along the 
cutting edge of a spade bit, as r varies and f is constant for 
the whole spade bit. Hence, in conventional drill bits and 
also in the first embodiment of the present design, energy is 
required to deform chips, so that they flow at a single 
velocity. The chipbreakers are designed to break chips into 
two or three smaller chips. This is an advantage over 
conventional designs since much less energy is wasted to 
deform the chips so that they can flow in one direction and at 
one uniform speed. 

Breaking the chips into two to three pieces per side, 
means those two or three pieces can flow in one direction due 
to the aligned velocity vectors and nearly constant speed. 
Two or three chips per side is the preferred design to get the 
full benefit. Breaking the chips into more pieces would make 
it more difficult to clear them out of the hole. 

The chip breakers 35 and 3 6 help to break up the chips 
into smaller pieces. In other words, a drill bit made in 
accordance with the second embodiment of the present invention 
requires no additional energy to be consumed in order to break 
up and deform the chips. The details of the chip breaker 
structure are best appreciated in connection with Figures 11- 
14. Figure 11 is an expanded edge view of a drill bit in 
accordance with the second embodiment of the invention having 
chip breaker points 35 and 36. In the illustrated 
configuration, there is one chip breaker on each of the main 
cutting edges 22 and 24 although it will be appreciated by the 
artisan that the invention is not so limited. Also in the 
illustrated embodiment, each of the chip breakers are 
triangularly shaped and have as their included angle, an angle 
similar to the included angle of the point 16 of the spade 
bit. Although triangularly shaped chip breaker points are 
preferred, other shapes may also be used including non-pointed 
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i.e. rounded chip breakers and/or angles other than that of 
the point 16 may be used. 

Figures 12 and 14 further illustrate the non- limiting 
structure of the chip breaker embodiment. In Figure 15, a 
detailed view of a spade having four chip breakers 35, 35' and 
36, 36' is illustrated. In the embodiment of Figure 15, the 
length of the chip breaker i.e. the length it extends away 
from the cutting edges 22 and 24 is shown to be varied. This 
is illustrative of the fact that while the presently preferred 
chip breaker is a triangular shape at a certain length, 
combinations of different shapes (i.e., configurations) and 
different lengths or sizes are also within the scope of the 
present invent ion . 

Figure 16-20 illustrate a third embodiment of the present 
invention. This embodiment encompasses essentially all of the 
structures and benefits of the first embodiment and 
additionally includes a threaded point structure. The 
threaded spade bit as illustrated in Figure 16A, 16B and 16C 
has the advantage of being self -feeding, i.e. it does not 
require the user to apply thrust force while drilling. 
Details of the threaded point 16 for a spade bit are best seen 
in Figures 17-19. The number of threads can vary depending 
upon the particular spade bit, but would typically vary in the 
range of between about 16 to 2 6 TIP. The lower number of 
threads the more aggressively the drill bit will feed itself 
into the material . 

In the embodiment illustrated in Figure 17, there is 
depicted a 2 0 TIP thread ground using a plated grinding wheel 
40 as shown in the dashed lines in Figure 17. In this 
embodiment, the threads are preferably ground using the wheel 
40 adjusted at an angle slightly different from the angle A of 
the point 16. In the non- limiting illustration of Figure 17, 
the point angle A is about 36°. Using the angle A of 36 n as an 
example, the angle B, which is the included angle at which the 
threads are ground, would be in the range from about 32° to 
about 34°. 
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Figure 18B is an expanded view of a drill head having a 
threaded point 16 in accordance with the third embodiment. In 
Figure 18B ; an exemplary configuration of a threaded point 16 
formed in accordance with the invention is illustrated. Also 
see Figure 19 for an alternative perspective view of an 
exemplary configuration for the threaded portion 37 of the 
point 16. 

A spade bit having cutting edges designed in accordance 
with the first embodiment of the present invention bit with a 
conventionally threaded point 16 is illustrated in Figure 20. 
When using a drill having a conventionally threaded point 
design 38 , and assuming the operator is drilling in wood, 
should the bin hit a nail or another metal object, the thread 
is likely to become damaged. Slight damage to the threads 38 
on the top end of the point 16 render the threads useless. 
Damaged threads do not function to self feed the drill bit. 
However, a self threading point designed according to the 
third embodiment of this invention overcomes the problem by 
providing threads which are ground to their full depth at the 
bottom of the point 16 and of gradually decreasing depth 
towards the top of the point. In other words, in Figure 18B, 
the depth of the thread 37' is less than the depth of the 
thread 37' '. This is accomplished by adjusting the grinding 
wheel angle as described above in connection with angles C and 
D, thus leaving more material on the top or tip end of the 
point 16 so that it can withstand the impact for example of 
hitting a nail or any other kind of metal type material 
possibly embedded in the wood. In contradistinction, in the 
conventional tip design of Figure 20, the angles C and D are 
typically identical, which gives rise to the disadvantages 
noted above. 

The foregoing description of preferred embodiments of the 
invention have been presented for purposes of illustration and 
description. They are not intended to be exhaustive or to 
limit the invention to the precise forms disclosed and 
obviously many modifications and variations are possible in 
light of the above teaching. For example, the size, number 
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and placement of the chip breaker members may vary as may the 
particular configuration of the threaded point design. The 
basic design consideration of the first embodiment of the 
invention is to ensure that the chip flow direction all along 
the cutting edge of the drill is always in the same direction. 
As long as the cutting blade is designed so that the chip 
velocity vectors are always generally perpendicular to a line 
drawn from each point on the main cutting edge relative to the 
center access to the spade bit, the advantages of the 
invention can be realized. The embodiments illustrated were 
chosen and described in order to best explain the principles 
of the invention and its practical application to thereby 
enable others skilled in the art to best utilize the invention 
in various embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended 
that the scope of the invention be defined by the claims 
appended hereto: 
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Claima 

1. A spade bit comprising: 

a) a shank; and 

b) a cutting head, the cutting head comprising: 

i) a point; 

ii) a pair of cutting edges extending 
generally radially outward from said point, said cutting edges 
creating velocity vectors of cuttings which are generally 
parallel to each other along essentially the entire cutting 
edge . 

2. The spade bit according to claim 1 wherein said 
cutting edges have rounded outer edges. 

3. The spade bit according to claim 1 wherein said 
cutting edges are essentially free of edge spurs. 

4. The spade bit according to claim 1 wherein said 
cutting edges are provided with chip breakers. 

5. The spade bit according to claim 4 wherein said chip 
breakers are generally triangular in shape. 

6. The spade bit according to claim 4 wherein said each 
cutting blade has one chip breaker formed thereon. 

7. The spade bit according to claim 4 wherein each 
cutting blade has two chip breakers formed thereon. 

8. The spade bit according to claim 7 wherein each of 
said at least two chip breakers is of essentially the same 
size . 

9. The spade bit according to claim 7 wherein each of 
said at least two chip breakers is of the configuration. 



10. The spade bit according to claim 7 wherein said chip 
breakers are of different size. 
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11. The spade bit according to claim 7 where said chip 
breakers are of different configuration. 

12. The spade bit according to claim l wherein said 
point has a tip and a base and threaded edges, the threads 
being formed at an angle with respect to the contour of said 
edges whereby the thread depth at the tip of the point is 
shallower than the thread depth at the base of the point. 

13. The spade bit according to claim 4 wherein said 
point has a tip and a base and threaded edges, the threads 
being formed at an angle with respect to the contour of said 
edges whereby the thread depth at the tip of the point is 
shallower than the thread depth at the base of the point. 
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FIG. 3A 
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